26 Solarz et al. 2016 published a letter in Diversity and Distributions debating our view 27 that waterbirds are important vectors of alien species (Reynolds et al., 2015, Green, 28 2015), and question whether future research into the mechanisms under-pinning this 29 phenomenon can be advantageous for the practical management of alien species. 30 Additionally, Solarz et al. suggest that human activities are the primary source of all 31 alien species introductions, and that waterbirds may only act as vectors of secondary 32 dispersal. In this letter we respond to several arguments raised by the authors 33 surrounding the relevance of waterbird-mediated dispersal in the introduction and 34 spread of alien species. We emphasize the partly deterministic nature of waterbird 35 dispersal and the significance of long-distance dispersal events (and hence the potential 36 for primary introductions of new alien species across political boundaries). Finally, we 37 reaffirm the importance of further research into dispersal by birds to improve our 38 capacity to foresee and manage invasions of those alien species with strong capacity to 39 spread via avian vectors.
Two recent papers (Reynolds et al., 2015; Green, 2016) presented strong 51 evidence that waterbirds facilitate the introduction, establishment and spread of some 52 alien plant and invertebrate species. We thus highlighted the need for further research to 53 improve our understanding of this invasion pathway. Solarz et al. (2016) questioned this 54 conclusion and suggest that new research into the dispersal of alien species by 55 waterbirds will unfortunately contribute little to the management of alien species. Their 56 main viewpoint is that all alien species are introduced primarily by humans, with birds 57 acting solely as secondary dispersers. They strongly advocate adherence to the three-58 stage hierarchical approach recommended by the Convention on Biological Diversity 59 (CBD) on invasive alien species management, and emphasise that understanding non-60 human dispersal pathways will likely not improve prevention on the introduction of 61 invasive alien species.
62
Continuing this interesting discussion, we will respond by; (1) detailing and 63 addressing each of their major arguments; and (2) reaffirming the importance of further 64 research into dispersal of alien species by waterbirds. 
88
In the next paragraphs we respond that (1) there is evidence that suggests that seed 89 dispersal by waterbirds is not entirely stochastic, (2) long distance dispersal events by 90 native waterbirds could act as a source of primary introduction, and that (3) improved 91 knowledge of dispersal pathways facilitates the adoption of a wide range of appropriate, 92 non-lethal response options (ranging from direct management through to education).
93
Point 1: Avian dispersal of alien species is not adequately represented as "hitch-94 hiking" through "casual links". In addition to the widely recognized and more 95 intensively studied mutualisms between frugivores and alien plants with a fleshy fruit, 96 which we acknowledged in our reviews, there are other widespread mutualistic dispersal 97 relationships. Waterbirds readily prey on invertebrates while dispersing the resting eggs 98 within them, or feed on seeds, a proportion of which survive and may show increased 99 germination rates post ingestion (Brochet et al., 2010; Reynolds & Cumming, 2016a) .
100
In addition, many waterbirds have predictable movement patterns, particularly in 101 relation to seasonal migrations and moult migrations (Green et al., 2002; Ndlovu et al., 102 2013; Reynolds & Cumming, 2016b) . Furthermore, seed dispersal by gulls, is a well-103 documented phenomenon (Calvino-Cancela, 2011; Green et al., 2016) that should not 104 be dismissed as a kind of "contamination". Dispersal of alien species by birds is largely 105 a deterministic process; hence more research will help us to improve our predictions of 106 alien species spread and identify areas that are susceptible to invasion (Buckley, 2008) .
107
To give one example (see Reynolds et al., 2015 and Green, 2016 for more), focused 108 research has shown that marsh-inhabiting alien buttonweed Cotula coronopifolia species. Such birds can lead to the introduction of alien species at sites well away from 126 hotspots of human activity. We do not foresee a major role for alien birds as vectors of 127 primary introduction, especially when excluding microbes in this context. Like native 128 birds, alien birds could be vectors of alien species with which they interact in their new 129 environments (e.g. Simberloff & Von Holle, 1999), but generally native waterbirds will 130 be more important than alien waterbirds owing to their much greater abundance and 131 higher tendency for long-distance migration (see Best, 2008 for an exception).
132
While introduction of new alien species by waterbirds is certainly less common 133 than human-mediated dispersal and the spread of already introduced alien species via 134 secondary dispersal, we maintain that given current threats to biodiversity the role of The existing research demonstrates that waterbirds are more important as vectors 155 for some alien species than others, but one major reason for further research is that our 156 current ability to predict which species are readily dispersed is limited and inadequate.
157
We know that alien plants with particularly large seeds are unlikely to be dispersed by bryozoans and cladocerans will also be spread readily by waterbirds. 168 We see further research on the role of waterbirds in species invasions as vital to 169 improving manager awareness and facilitating management actions. We do not foresee 170 this science and management agenda and the hierarchical approach of the CBD as 171 conflicting, but rather advocate for the continuation of evidence-based policy making to 172 aid management decisions. Additionally, our proposed avenues for research feed-back to several levels of the CBD framework. For example, research and education to create 174 expectations of what waterbirds may introduce to wetlands helps managers to be 175 prepared, allowing them to look out for problem species on wetland shorelines, and 176 remove them before they become a major problem. Identifying the bird species involved 177 in alien species spread and quantifying key input variables helps to model the alien 178 expansion facilitated by birds (Viana et al., 2016) . This knowledge can be fed directly to 
